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I. INTRODUCTION

The main purpose of this work was to determine the best surface prepara-
tion and painting techniques for applying MIL-P-23377 epoxy primer to the
interior of TOW motor cases. Adhesion of primer to the black oxide finish and
the feasibility of coating interior surfaces of the motor case were evaluated.
Once surface preparation and painting techniques were established, 15 motor
cases werz prepared for further evaluation.

II. BACKGROUND

The TOW motor case is made from maraging steel and is loaded with pro-
pellant sticks. The propellant sticks are in contact with the maracing steel
case. An investigation of field rfailures of the case revealed that corrosion
from the propellant was probably a contributing factor. A suggestion was made
that the motor case be coated with MIL-P-23377 epoxy primer on interior sur-
faces in order to prevent corrosion from the propellant.




III. PROCEDURE
A. Specimen Preparation

Specimens for investigation were prepared by cutting motor cases in
half longitudinally. This was accomplished by using a Buehler Ltd. cutoff
wheel number 10-4412 for hard steel. Specimens are shown in Figures 1 and 2.

B. Surface Preparation

Three surface preparation techniques were evaluated using three
specimens each. The first technique consisted of solvent cleaning using
i,1,1-trichloroethane and priming. The second technique included grit
blasting prior to solvent cleaning and priming. The third technique con-
sisted of the use of DOD-P-15328 wash primer after solvent cleaning and
prior to priming.

C. Painting

Epoxy primer MIL-P-23377 was mixed one volume component A to one
volume component B as required by specification. The mixed primer was allowed
to stand for a minimum of 30 minutes before application. The paint was ap-
plied using a Devilbliss JGA-502 spray gun with a 30EX air cap/fluid tip com—
bination. A minimum drying time of 72 hours was allowed before conducting
adhesion tests.

IV. ADHESION TESTS
A. Procedure.

Wet tape adhesion tests were performed by submerging the specimens in
water for 24 hours, removing, wiping dry, and scribing parallel grooves
through to the base metal. Testing was performed using PPP-T-42 tape.

B. Results.

Adhesion tests results are shown in Figures 3 through 8. Sowme minor
paint removal was noted on specimens which were only solvent cleaned prior to
priming. No paint removal was noted in specimens which were grit blasted pri-
or to priming. One of the specimens which had been treated with wash primer
experienced an adhesion failure between the wash primer and epoxy primer.
Based on these tests, solvent cleaning only was considered adequate and was
chosen as the surface preparation technique to be used for preparing motor
cases for further evaluation.




Figure 1. Adhesion test specimens, interior view.




Figure 2. Adhesion test specimens, exterior view.




Figure 3. Adhesion test results - solvent cleaned

only specimens, interior view.




'

Figure 4. Adhesion test results - solvent cleaned
only specimens, exterior view.




Figure 5. Adhesion test results - grit blasted

specimens, interior view.




Figure 6. Adhesion test results - grit blasted

specimens, exterior view.




Figure 7.

Adhesion test
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results - wash primed specimens, interior view.




Figure 8. Adhesion test results - wash primed specimens, exterior view.
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V. MOTOR CASE PAINTING
A. Specimens.

Twenty TOW motor cases made from T-250 maraging steel were received.
These cases were solveunt cleaned and coated with MIL-P-23377 epoxy primer on
interior surfaces. Fifteen of these cases were supplied for further evalua-
tion and the remaining five cases were for practice.

B. Setup.

A Devilbliss PMBC-428-3 paint spray gun was used with a MBX-4212-23
nozzle extension and a KB-521 pressure feed cup. The motor case was placed in
a chuck so that it could be rotated during painting. Rotation provides better
paint distribution and prevents running. A fixture was made to guide the
nozzle through the center of the motor case during painting. Photographs of
the spray gun, fixture, and motor case in the chuck are shown in Figures 9
through 11.

C. Preparation.

Motor cases were solvent cleaned by dipping in 1l,l,l-trichloroethane.
Each motor case was numbered and the approximate weight in grams was recorded.
The nozzle threads on the aft end of the motor case were masked using tape and
the motor case was placed in the chuck for painting.

D. Painting.

Painting was performed with the motor case rotating in the chuck. The
nozzle was inserted through the fixture and into the motor case until it
touched the conical fromnt-end of the motor case. Spray was started and the
nozzle was pulled from the motor case at a steady rate. A thickness check was
made by sectioning a motor case and examining under a metallograph. The
primer thickness was a minimum of 1 mil. Some problems were encountered with
the nozzle hanging up in the fixture and with primer drying in the gun during
breaks in painting. Epoxy thinner MIL-T-81772, Type 1I, was used to clean the
spray gun.

E. Examination.

The finished motor cases were examined visually and the primer
appeared to coat the cases uniformly. Motor cases were reweighed after
painting in order to determine the amount of paint added. Results are shown
in Table 1.

F. Thickness Calculation.
Density of cured MIL-P-23377 epoxy primer has been determined to be

approximately 28.84g/in3. The thickness of the primer on interior surfaces of
the motor case can be calculated based upon the weight of primer applied.

11







Figure 10. Paint spray setup showing pressure feed cup.
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Figure 11, Paint spray setup showing fixture.

14




Example:
v = w/d

where v is the volume, w is the weight, and d is the density of
primer.

Assuming an average weight of 2.5 g and substituting values:
v = 2.5/28.84 = .087 in3

Also for the motor case:

v

(rD) (L) (%)

where v volume of primer

D = diameter of motor case (1.88 in.)

L length of motor case (15 in.)

X thickness of primer
Substituting values:
.087 = (5.91)(15)(x)

x = .00l in.

15




TABLE 1. Coating Weight Determination
(Weight in Grams).

Weight Before Weight After Weight
Specimen No. Painting Painting Difference

3 985.7 989.7 4.0
4 985.0 989.0 4.0
6 986.3 990.0 3.7
7 991.0 993.0 2.0
8 1003.7 1006.0 2.3
9 979.5 981.7 2.2
12 988.3 990.3 2.0
13 992.3 994.0 1.7
14 998.3 1001.3 3.0
15 999.0 1002.5 3.5
16 990.5 992.3 1.8
L7 984.7 986.5 1.8
18 988.3 990.0 1.7
19 992.3 994.5 2.2
20 995.0 997.3 2.3
SUM = 38.2

AVG = 2.5

16




VI. CONCLUSIONS

This work shows that priming of interior surfaces of TOW motor cases is a
feasible way to protect them from corrosion due to propellant. Primer will
adhere adequately to the black oxide finish of the motor case if it is solvent
cleaned using 1,l,1-trichloroethane. Coating can be applied and controlled on
interior surfaces of the motor case.

VII. RECOMMENDATION

It is recommended that TOW motor cases be primed with MIL-P-23377 epoxy
primer on interior surfaces in order to prevent corrosion from the propellant.

17/(18 blank)
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